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7i 7i *ih 5a°w, ^--g^ <^#<q ^«a(oi 41-714 j7 7 fl4 

>M ^l^(bio-signal)# 3#*}^r -M^IJL ^Aijr 

s^sjm ^ #=i <a^^> ^«h=- ^^l-tis. ^pf-, ^€ ^ 

A/D ^«r^, 4*111 *§EflS «1*1JL«- f-«fl *fl^ 133 o. ^ 

^, #7) tg^ o. % v^Rr aflo^^M 

3<2Ja} aij:^ ^>7l7Hl7ll 4^1-¥-» i^-W. 

°1S °l*fl, ^4 cm 1H ^-g-f *r ^^S., &X}n<$ £ 7>^V^ 

£ 3 

«^1JL, ^Af7l7l #*1, ^HS.^ »^ °o 1 -^, ^E^H^. 
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^] 

<$*H41.£€- °] -g-^- ^^>7l7l ^ ^ *o Vl £ {Apparatus and Method 
for Controlling Electrical Apparatus by using Bio-signal} 

i^fi] 

*^ « *r^# S^ltb 

£ 4a ifl*l 5L4c^r ^r^°fl n*€- ^tr ^l^U^H^l 

£ 5a 5+ £ 5bfe ^<*fl ^ 

£ 6afif 5. 6b^r €■ °l-§-*Kr ^ 10-20 ^ wfl*l^-8- 
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110 : 120 : 

130 : A/D ^^71 140 : 

150 : 

^ zl ^ofl ^SLS.*], jitf ^^-Xl ^^r^, ^^-^ cj^t!: 

^n>0. S£ ^7>7l 7l» *)H«; ^ ol^ «*!Jl» ^7l7l *lH 

W 7fl^-o] o|^^x]ji olcf. ^E^H^-i- ^l^>7l ^*fl 

, g.^3\- ^11^^ (gesture), *)2h ^ ^^l^lJ: 

(Bio-signal) ^ °l-§-tb Sl*> ^s\-^9l 91^$}°}^ #^7} *]5lS\jl 
<is> cfls^^l ^l^l^ ^-f , ^^JMH #^*Rr «W 
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* ^*Rr) y o v ^# ^S. a>-§-*H #4. ^l^r, olel* 7l^*V a]^ 

51 ^ ^ ?}"\}^ A}^}^ 0.310] ^ 7 J. 

£ £3*» Jl^Cf. SE^r, 2] ^ofl A>-g-£]^ ^ #«l-Oj 

ojq- A^o} u^S-^ ^ ^-^l^r 7>oJ^o] ^ 0)5=^0] A|-o] ^ 

^ ^*fl, -ff^- ^ ^ «. 7 }-^9j ^lAlsu} ^ 3.71 -f-^ 

$1*1], ^n^HMl Ir^tr ^^S. ^#71(^11- «^ 

^ a^>7> €■ -#tKr ^<>1 5a4. 

^ ^efl 7l^ofl tfl^t- 7f^.S^- ^el^7>7> C.C. Smyth 91 
'■ Device & Method for estimating A Mental decision, -^-^-^i^l : 5,649,061, 
^-^51 : 1997^ , ^ : USA] 21 ^7} ^^^r 

Ol-g-^ Af-g-^Ol ^ olA># ^-9J^ ^^-S-Ai, Af-g-^ol Al^uVO^S 7 ]^1 

# ^ 9X^= 9X^. °1^7 21A> O^Bl 
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-g-^Hl 1-^* ^^Hr 5^. 



3^-8: ^ : 0179250, ^--^dS. : 1998^]^ ^7} $X 

^. ^#<i] ^oj^. oj-g-SH €^1-71 71 Si ^/^S ^-§- S^fe ?ASL 

3.^, W ^^Ei, #-f- ^-Sf ^ 7>^7l 7l# £r/^J5L § ^ &l=Hr o] ol 

# A^>c^ AV-g-^oflTfl 3. «.3go. -c}^ c^o| olcf. 

<17> JE ^ #Efl 7l^S^, ^^M" Cf^ ^SL*^ : ^ * 

^l^-i: ^}7)7}S] Qzi S:^ ^1, : 10-1999-0010547, #4L\i 

£ : 1999\i]^ 4^7} 9X^. o]^, ^ofl a)^*} Jf^H 

Bl ^ -g-^ojoi] ^§11 <?>^£» ^ AlAj-g- ^ o.^, Aj^fl 
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<18> ^-7ltb ^2fl 7l#Sl ^1^* ^fl^^>7l ^tb £ Mj-^o] -E-^ OJ^ «- cqo} 

^7} -g-ol^s. ^.r> Als)^ <&±r 7)7] *lHt- ^ Si* ^ ^ 

u> o_ S£ . ^7>7l 7l# *)H^- ^ °l-g-*]; £ 

^^l]^l^(bio-signal)# ^7>7l7)l- S^Rr #*H1 $X°]*) , 

*M^r -i-sfl ^7l >$*fl ^lif 3#*Rr 3# A oM « 

A]^ ^# ^^S^-E-l «*JJl« S^^M ^7l A>-g-*H sfltg- t^^cfl 

^-71 ^7>7l 711- *lH<5Rr ^7.>7l7l *\]o] i^t^. 

<20> o^^tU^, a>-§-^ <g # -g-^ioj-g. ^.gfl 3^ aJ^ai ^(bio-signal m 

^ ^-BfloflAi OH- 3)<4 J171H- -g-^ol^ 3}^ ^ Aj-71 « 

3#*Rr -M^ls 3 ^-71 «^1Je. 3 #^3.^ 3#€ 
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#71 <a^^> ^ns. la^Rr a/d #71 a/d 

^^-S^-Ei 3*1^ $313 #7l «41JL-I- #7j A>-g-^ gfl 

# 3s #71 AV-g-^sq *fl^ u^-g- ^§>^ *1H« ; 4 >7l 

^H-^H ^M3€ #71 ^-g- #71 ^^>7l7lS. 3^ A J1S ^# 

<2i> jaLrf <y=Jie>7ll^, A>^]-sl -g-*)<y* ^g-sfl «#Jl 

(bio-signal)* ^1-g-^H ^7>7l7l» ^H*>^ ^^1 &<>H, #71 A>-g-7>5l ol 
^#71 (<y^- rf^ ^-ElHH OH- J7 7 fl# ^# 

^ #71 «#jli- 3#*Hr ^1 1 #31 ^ ; 3#£ #71 «1^JL^ ^7l# 

f^H3r ^, ^*H| ^EflSl a]^ S ^SKr *)1 2 #7ll ; t\z\^ t§BflS 

#7l >M #7l A>-g-7>2] Sfltg- o. ^ ^ ^ 3 

#31 ; ^r^^ #71 #71 #7}7l7Hl 3^ #J1S. ^#*Hr A] 4 #7jl 

<22> ol^> CTg-g- M. ^-^o) oj ^AHHl rcj-S. ^^A]^ ol 

-g-t!" ^7>7l7l *fl<H #*1 ^ ZL «J-^cH tflsfl Jitf 7H1^1 ^^-^S. 
<23> £ 1^- ,& oj ^Alcflofl ^^1^1 Si- ol -§-*!. ^7.1-7171 *fl ol #*1 

vfl^l ^ £^014. £A]^ ^-ol ; ^7>7l7l ^Ife 

^#^-(110)51- ^^-(120), A/D ^^71 (130), ^1H^-(140) ( 

^1 -¥-(150)5. ^^4. 
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<24> ^#«-(H0)^ A>-g-*>3 o) D H] - 7fl cq ol^> 

^ ^^ll^lS(Bio-signal)« 3#*Kr3l, ufl , ol^o]) ^-a)-^ ^ 

^ afl^l^ 10-20 ^1 tifl^l 1 ^ (International 10-20 System of Electrode 

Placement)^ ^ Fpl 4 Fp2 «- n^cf. ^n>, ^*fl a>o]o|] 

<25> ^AlS ^^^-(120)^ «4iS ^#^-(110)5.-^-31 ^ 

^«K>> s>^ ( o] nfl, ^]a1Jt ^*1H #4M-°-5. ^r«g*Hr 60Hz ISff- 

<26> a/D ^$7) (130)^ A^]Aijr ##^( 120)3.^- ^^Alsl- "SJ^ig- 

<27> w.(i40)^ cl^^ ^Eflo] A/D €^7l(130)S^El <y^^-o} ( 

°1« Sfl^ ^^>7l7l5l *|H2.JEL3 %^/Hl%^ igig 

<28> ^41-^(150)0117^ ^H^( 140)5^^ ^ <£°> 3^1 41 41 

2t -f-^fl ^ 7lS ^#*Vcf. 

<29> m^o^ Af-g^}-^ io-20 ^-*fl ^ all ^^(International 10-20 System 

of Electrode Placement)^ ^ofl -^-^s>^ *l^-£] ^^11- -H^r^Hl 7># 
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3r*>3 £ -f-Sfl, o^j^ ^-olttcf. °1 

, *>-8-=l*r 'F-*l^, 'C'-f^, 'P-*H^, 'O'-^Si 

<30> ^(2, 4, 6, 8)^ <3H ^» **r(l, 3, 5, 7)fe tflin) h> 

^1 €^ 

^ 4^-4 'JMI^IJe. 3#-¥-(ii0)7> A>-g.^ oi^Hl 

€ ~ 7fl^ -g-*fl ^^l^l^l- ^, <>1«- ^^Jr ^-^(120)3. # 

^}#, ^*fl^!JE. ^-^(120)^ °1» ^1 «1^> ^#t!r ^, A/D 71(130)5. 

t^^^ ^Hfl^ ^ A/D ^$7l(130)7> ojs. x^Tg 

tg^o) ^*fl^!JL3. ^H-^CUO)^. ^*s>Tg, ^^-^-(140)^ ^ 

41-^(150)^ ^ *$%Sr 2(S>\# *!3L« ^ *fl# ^7l-7l7lS *#*lcf. 
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<32> 5L 2^r ^ofl o]-g-£)^ ^H^-fr ^ ^>7]7l^ *)H JE.JEL # 

3 3*1^ *fl# ^3 (5210)5)^, *3n)*\ZLM: 60-100 

(S220). °]^, IL^s}-^ tfl^^^Eil- 7^ j^-fr ^#(S230)*H 

A>-g-^ ^ ^a>1- ##t};tKS240). 

<33> °1 nfl, i^ofl 14s. #*} 7 ) 71 ^oflA^ A>-g-7f7> o] ^#71 

4& #3HH OH- oV«^ o^^OJi. - ^ <5}ir ^ «fl^ ^7>7l7l2l 

<34> ol^ ( Af-g^} sfl^ ^7>7l7l# 71tt ^<?l^m 

iL^(S260) £M A>-g-7.1-Sl ^ o 1 a> 7 > o>q^, ^^1^13l# 711 

^ ^7l ^ S^-g- ^tbuf. 

<35> £ 3£r *fl# ^>7l7l^ *)H 2-^-7} #^2}-5l^# ^ , Al~§-74<>1 ^ ^ 

<a(°l tfl-71 ^ J1711 -g-*}<y)# #15fl ^ 2}-/^- Ol^ o^A> ^ Aj^ 

<36> ^ofl 14s. ^7>7l 71 T^H ^1^ ^>-§-7>7l- Jl7fl# -g^l^, 
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<37> A/D &&7}3.^&\ ^^^1^7} <g=J(S310)=m, JL ^*Hr ^-f- 

4 ^^ofl ^-4*1^ e^i£ ^ ^^l^ls^ ^e^cf(S311). ^^^1 

°1H ^#(S312)*H Sfl^ ^f-g-^ ^*>7} ^^l* ##*KS313) ^, 

*l~§-7}7} ^>7} 5U^*1«- ^W(S314). ^-4, ^3 

a>7> ^i^ ^^-i: ^(S315)*Rr ^4, ^^^^>7> ftiL^, 

<38> a>^, A/D ^713.^ 0.1~5Hz 2] ^^2Z)-^ -f-oz)- ^ 

^•Hl c^^(S321)Al^l Jf, ^l^U^H o. ^(S322)^H ^# 

€ ^lol ol^ ^AVolxjl- ^(S323)^H 3<?1*1«- ^-^Itl^ 

(S324). ^ ^-4, *fl# A\$r*}7} ^^o] ffrSLQe] 31-/4- S^M^, 

lHKS325)SBr ti Jr^, ^ ^4, ^/-f ^^>7V &J^ ( M^IJM" 

<39> £ 4a ^1 H 4ctt tcf^ ^x>7l7l ol-g-slxr ^ 

#31 # ^^*>7l lE^il^, 5. 4a^r A/D ^#-^-5.^ 

4ctt £ 4b^ -*l:3L» ol-g-^ *1# % v iJHH «fl^" 3* 
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4^ -n-r- *«fl, ^>-§-^>^ <£°1^ t^°] ^ 

<41> o] afl, A>-g-^>cf oil- ^ AR> £ c^r^ ^£ 7 f 41- ^ SU^ 

<42> 51 5a ^ 5b^r ^<Hl °]-g-£]^r ^ 5}-/-?- <>1 -§--§: ^ 

« ^l ^^Hr cfl^*^^^ ^ ^}JLl" 5L*m JSL^JL^, 

^°l^r 371 7> Cfl- ^ S^^S, A>^H7fl A] 

^711- £71 fltb ^71^- ^T^ll ^7>3 Ojg. ^ olcf. 
<44> HL*>, ^ ^T^^l^^ A>-g-^>o) ^ Wj-^1^71 3*11 

, ^°<HH 2K-?-)S. Ol^^^- ^-fofloV 2K*-)j^ Ol^ ^0.5. # 
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^7>7]7l *)H S^-l- #^^-(on)Al?ltf. 

<46> til ^ ^-EflCoffHH^ A}-g-*>7} OH- Cf^-UfTlM-, 6>«-e| J7 7 fl# 

^-^MSU^l* #ol ( tflgj-ul- ^-g- ejfe. ^ TV ^ 

<47> gflig- ^>7l7]Sl *)H S.-E-7> S)-^ ^cfofl ^^o]]^ '5p , # 

7fl# ^ ^-^^ nH^Cf, ^ ^ ^ ^fl^S. ol 

^>7fl ^4. St!-, 3^ ^ « ^"f^l^, ^7fll- -g-*H ^SRr ^ 

^o.S oi^^v tq-^-, on- ^ # 41-01 xn^Kg. *i^ ^ oicf. Ola], ^-oi, a> 
-g-7>7> 3lsRr ^o| ^M-^, 4*1 °)t ¥ # a^^l^ wl 

<48> <$6\}x\ ^jr^. ^ahhi eTl^H oi ^cg^. ^^^>^^nv, oie^ ^a^i 

ol ^-|- ^l*}^ 53 ol 6)}A)f>}z\^ ^olcf. ol a^o] ^*H= ^ 

0>Ol ^^7Hl7ll^ Ol l^O} 7l#A>^ ^Ol^-Ol Ojol <fl ^AHHl Cfl*}- t}<# 

^sfM- £^ S^oi 7>^^-oi 7>^^- ^o]cf. izei^s., ol ^tgol 
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Uflfe ^^3H1 3*11*1^ ^o]^, ^sq. ^ ,£2^4. ^ofl 
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[^^8- 1] 

S*|-(-f-)S ^-^o]^ ^ o. ^ ^-71 « Aljr-i. ^#<5}^ 3# ^<S4, 

^ « ^-71 ^7>7l 7l# *)M*Rr ^7>7l 71 i^SRr 3 

# 5}^ Ol-g-^l ^7.>7]7l #*|. 

2] 

-g-^o]^ ^-*fl « ^ISl- 

^"71 f^-Sj ^"71 ^^1^1^» ^^H" C^IH ^ 
HflS ^SRr A/D 
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#7) A/D 'S^s.Jfe] $313 >M41Jl« # 

^fsfb 4^1^* Sf-*Rr ^ >2M1^J:« °] -§-*!: ^i^7l 

7l *M 

[^T 1 * 3] 

*l] 2 ^ 9X°]*), 

#7] A>^7>7|- ^^]ol^ j ^7] ^7>7l7l^ ^ ^#0] 

^-71 A>^-7>7> o] cf#7l# tb ^i^, ^"71 sfl# ^ig ^-s^g- A]i»(elect) 
4] 

^1 2 *J-ofl 5^*1, 
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5] 

A 2 5^1, 
6] 

5 %H1 &<>H, 
7] 

*fl 5 &<>^, 
71 *fl<H 
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8] 

#7l ^- 7fl^ #^8: 10-20 ^4 ?m Hfl^l^( International 10-20 System 
of Electrode Placement)^ rcj-e}- «fl*l*Rr ^-§- 4l*ll-ti:SL# °l-g- 

9] 

^7} *f- 7flSl #71 A>-g-*}o] o]p>^ p pl ^ Fp2 o^ofl Hfl^SRr ^ 

10] 

^>-§-7]-^ ^-3|<y# ^f-sfl ^#*}- ^^l#S(bio-signal)# °l-§-*H 3 

#71 A>-g-^ ol d-#7l(<a^ 4^ ^HHH <=>!« 3)^ ol7fl* 

**Mfe ^sfl #71 ^I^IJl* ^fsfe ^1 1 &7}]$)- ; 

3#£ ^Sfl^LM 3711- f^-tt ^, ^Hfl5l Al^S. 

*ll 2 #711 ; 

1=1*1 II ^BflS. #71 ^"71 A>-g-^>o] fsfl^ ^ 

^ ^^Rr *ll 3 #711 ; 
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^>3€ #?1 #7l ^x>7l7l^l Al^S. ^#*>*r XI 4 #X1* 

3* ^^-5. *}^r «]#3:« ^7>7l7l^ XH 

11] 

XI 10 *j-ofl Si^i, 

#71 A}-g-747> °1 rf#7ll- ^- «i*>£ #71 ^7.}7l7lSl XH S.E.fe «1 % 

#71 A>-g-7.>7> Jl7lll-X-r)S -g-^ol^, #71 ^7>7l7l^ ^ ^Tl^l 
#71 A>^>7> Ol Cf#7ll- #71 ^7>7l7^ *fl# ^ ^4H-# 

#^(elect)*Hr ^^°-sL 0>}^ «#Jll- °l-g-tb ^7>7l 7)3] XM . 

[^^J- 12] 

XI li iMl 5a°H, 

#71 #7}7l7l ^ ^ *^?>3 #71 A>^> 7 > Jl7fl# 

71^1 XH 

13] 

XI 10 
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#7} ^ 3 #7^ ^7] *}-%-*W^ 317^ ^o]^ 4^5.2}- -g-^ol^ Z}5L 
3\ 3.7)7} -*7l A>^H>fl 3^ ^ tt3. 

71 # fl^t iMSj- #7ti-I- ^7>3 i^i- ^ S^O S 

°l-§"tt ^7>7l7l^l U^. 

14] 

Xl 10 ^1 5a<H-H. 

^"71 *fl 3 #71 A}-g-*}n}tf o]« Cfl-JL Al^ 7j-S. 7 > tj-s.2. 

S., ^"71 A}-g-*Hl7fl 7l^lSq- ^Jro] ^ol ^ ^*Hr ^S}- 

15] 

XI 10 %H1 sa°H, 

^"71 ^l^lJ^r Aj-71 A>-g-*}<>l Al^l «^ofl JjL^ ^ 7fl^5l #^§- # 
*fl ^#«Hr «^1Jl«- Ol-g-^- ^7f7l7lSl A)°\ «o^. 

16] 

XI 15 %H1 &<>H, 
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[^T 1 * 17] 

15 *cH 

7] *1H 



[^t 1 ^ 18] 

*0 17 %M1 

#7] if- 7fl5l ^i^-^; 10-20 ^-*fl %m ^^(International 10-20 System 
of Electrode Placement)^] fyty wfl^Rr ^ ^ -M^IJl* °l-§- 

19] 

*H 18 %H1 &<>H, 

#7] ^7} °M2\ Fpl sty Fp2 UflAl^fe % 
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[5. 4b] 
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